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Spring habitat selection of sables in Daxing’an Mountains 
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Abstract This paper studies the habitat selection of sables (( Martes . zibellina) in spring adopting radio- track¬ 
ing and GPS(Global Positioning System) in Daxing'an Mountains of China. Sables liked mature and elder forest, 
but it avoided uncovered and young growth land. In spring sables had strong selection to medium cover-degree 
forest, but it avoided widen ground and especial high cover-degree forest. On the contrary sables didn't nav'e the 
strong selection to shrubs cover-degree, but strong selection to dominant tree species, slope degree and slope di¬ 
rection, especially sable liked medium and lower slope. At the same time, sables had the strong selection to the 
log's density and the crown's cover-degree. Generally it avoided high elevation and lower slope land. 
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Introduction 

Sables ( Martes. zibellina), rare fur-bearing animal, 
belonged to carnivore, and scattered in North-Asia 
continent and its island, such as: Russia Mongolia 
and Korea, etc. There were four subspecies in North¬ 
east and Xinjiang of China: M. Z. princeps, Birula, M. 
Z. Unkouensis Ma Et Wu, M. Z. hamenensis. Kiskida 
and M. Z. altaica (Ma 1981). 

Sables, as a typical animal of sub frigid zone conif¬ 
erous trees, was known as one of three treasures in 
Northeast for its fur. Now, it was looked as the first 
class protected animal in our country. Our sable was 
mainly in Daxing'an Mountains and Altai Mountain 
where were typical snow-forest climate and in the 
north of 41 °N (Tong 1981, 1990, 1995; Gao 1987), 
Elevation ranged from 1 000 to 2 000 m. Near sea, 
there were rich in animals and vegetation for its hu¬ 
mid and pleasantly cool air. So many mammals (field 
vole, wild mouse, squirrel, hare) and birds (hazel 
grouse, caper caillie) were significant to the live of 
sables (Ma 1986; Gao 1987). 

In this paper, we studied the habitat selection of 
sables by radio-tracking and GPS in spring in Dax¬ 
ing’an Mountain of China. 

Study area 

This research's field work place was set up in the 
virgin forest of Aba river valley, north bank of Mangui 
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Forest Bureau, in the north of Daxing'an Mountains 
Geographical position is 121 °31 '-121 °51' E, 52°05'- 
52°20' N. 

Landform of this area was lower mountain and 
plain where had perfectly round top, gentle slope and 
wide river valley. Elevation ranged from 1000 km to 
1500 km and there was no accumulated snow The 
spot of this research lied in a tributary of rapids, Aba 
river upstream which is the part of Erguna River 
System and had dense network, obvious bend and 
rapid current velocity. 

This area belonged to frigid and temperate zone 
continental climate. So it is the coldest in our country. 
Influenced by forest climate of Daxing'an Mountains 
and cold air from Siberia plateau, cold winter was 
very long whereas summer was short. Half of a year 
there was in ice, snow and severe cold. Average 
temperature was between -4°C~6°C and the maxi¬ 
mum and minimum respectively were over 35"C and 
below -40"C. Frost-free period amounted to 80-100 d. 
Between the last ten days of September and the 
middle ten days of next April, This area was in freeze 
season for two hundred days. Larix gmelini was 
dominant species. With elevation varied from high to 
low, plant community differently existed Pinus pu- 
m/7a-larch sparse woods, Ledum palustre- larch, Rho- 
do dendrondauricum- larch. There was some tree 
species such as: Pinus pumila, Betula platyphylla, 
Pinus Sylvestris under the tree mainly were Rhodo 
dendrondauricum, Vaccinium viris-idaca, Ledum 
palustre were the representative species of herbs. 

Fauna belongs to eastern. Daxing’an Mountain 
subregion in northeast. Being rich in birds and beasts 
resources, this area was scattered so many ones 
such as Alces alces, Cervus elaphus, Lynx lynx, Ur- 
sus arctos, Gulo gulo, Martes. Zibellina, Lepus timi- 
dus. 
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Study methods 

Radio-tracking and GPS was adopted in this re¬ 
search. Radio-tracking made use of radio-telemetric 
instrument which included two parts: launching parts 
which often was put on the animals by collars weigh¬ 
ing 25 g or others. Launching frequency we used was 
164 Hz and the battery's life span was over six 
months. Receiving ones included antenna (hand and 
fixed ones) and receiver (AVMLA 12 3 wave band, 
monitoring 30 animals at the same time). To locate 
the position of the sable the methods of radio-tracking 
was triangulation. GPS was based on American sat¬ 
ellite system which costs 1 000 million dollars. If this 
system composed of 24 satellites which were 20 000 
km far from the earth was finished, it would remove 
the earth in two circles every day. 

Because the climate in Daxing'an Mountains was 
special, we separated a year into four periods: Spring 
(5-6), Summer (7-8), Autumn (9-10), Winter (11-4). 

The method of sampling: 

Random plot 

By system sample squared method, the sample 
was distributed over 333 mxl 000 m. The concrete 
doing: Set some lines in the distance of 1 000 m ac¬ 
cording to the area's latitude. Then by the line set a 
plot every other 333 m and made every plot's square 
over the radio-tracking area. 

Radio-tracking plot: 

After GPS located the habitat's site by radio¬ 
tracking, at every site we set a plot covering 78.5 m 2 
within a radius of 5 m. So we could measure a series 
of factors. 

Definition and measure of habitat factors 

By the feature sable selected the habitat and the 
habitat factors used by foreigners when researching 
American sable, we selected the following habitat 
factors to definite and measure. 

(1) Dominant arbor (solitary tree in the height of 3 
m): If the dominant shrub was the tree that make up 
over 70 percent of the sample, we separated the 
trees into five types: a. Xingan larch superiority; b. 
birch superiority; c. other single tree species superi¬ 
ority; d. mixed type (no one over 70 percent); e. no 
tree. 

(2) Dominant shrubs (0.5-3 m in height ): If the 
dominant shrub was someone that its cover degree 
made up over 70 percent of the all, we also separated 
all the shrubs into five types: Pinus\ .Rhodo dendron 
dauricum\ other single species; mixed type; no shrub. 

(3) Crown's cover-degree (the arbor): Divided the 
sample into same four parts. Then measured differ¬ 


ently and calculated the average .We can separated 
them into five degrees: a) 0%~5%; b) 6%~25%; c) 
36%-50%; d) 51%~75%; e) 76%~100%. 

(4) Shrub's cover-degree (crown's): The methods 
of measure and grade were same as those we men¬ 
tion above (crown's cover-degree). 

(5) Aspect of slope: a. southern slope; b. south¬ 
east slope; c. Northwest slope; d. western slope; e. 
southwest slope; f. northern slope; g. Northeast lope; 
h. eastern slope. They were measured by compass. 

(6) Slope position: a. upper degree; b. middle de¬ 
gree; c. lower degree. 

(7) Density of little trees: It was that in the sample 
there were how many little arbors whose diameter 
were less than 10cm. 

(8) Density of big trees: It was that in the sample 
there were how many big arbors whose diameter 
were over 10 cm. 

(9) DBH of big trees: Measured every big tree's 
DBH, including birch, larch and others. 

(10) Slope: Measured the slope vertical extending 
5m from the sample's center by compass. 

(11) Elevation: Use GPS to measure it. 

(12) Log's length: It was the whole length of he 
log whose middle diameter was over 10 cm in the 
sample. 

(13) Log: Measured the log's middle diameter. 

(14) Natural stump: The stumps were those 
naturally died and whose height was over 2 m and 
diameter was over 10 cm. Then recorded the quantity 
and measured them. 

(15) Snow depth: Snow depth was separately 
measured in the crossing of the sample’s circle and 
equal division line. Then calculated the average. In 
addition, the method of calculating DBH's standard 
error was standard difference/ n. 

Results and discussion 

Habitat selection was the main content of this re¬ 
search on wildlife's management. Did simple mathe¬ 
matical statistics to habitat factors and we drew Table 
1 -3. It stated clearly in spring sable had strong selec¬ 
tion to medium cover-degree forested land, but 
avoided widen ground and especial high cover- 
degree forest land. On the contrary, they did not like 
shrub cover-degree. But preferred for dominant trees, 
slope position and aspect of slop. Especially, sable 
liked medium and lower slope. 

Table 1 indicated that sable had obvious selection 
to density of little trees, crown's cover-degree, big 
trees' diameter, log's diameter and density. But it 
didn't select thick birches. In spring sables had the 
stronger selection to log's density and crown's cover- 
degree (40%~60%) and avoided high elevation, lower 
slope, lower crown's cover-degree and uncovered 
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forested land. In spring, it lived in masked area and 
avoided widen area or under snow. So it could evade 
enemies (Hermanand 1974; Pullairen 1981; Simon 

Table. 1. The statistics of numerical variables in spring 

1980; Spencert 1981). We observed that American 
Sable often rested in masked area. 

Variable 


Random sample 



Track sample 



N 

Range 

X 

SD 

N 

Range 

X 

SD 

Elevation 

51 

686-994 

821.3 

68.4 

54 

764-1060 ” 

862.7 

64.5 

Slope 

51 

o 

\ 

ro 

9.2 

4.0 

54 

0-32 

7.6 

3.5 

Small tree density 

51 

0-89 

20.1 

20.6 

54 

0-81 

18.4 

32.7 

Big tree density 

51 

0-3 

4.6 

3.1 

54 

0-15 

4.4 

2.5 

Larch DBH 

51 

11.2-44.4 

19.6 

5.8 

54 

10.2-65.0 

23.2 

6.5 

Pine DBH 

51 

11.1-31.0 

16.1 

4.5 

54 

10.0-32.0 

16.2 

6.2 

Log length 

51 

0-3184 

390.0 

164.0 

54 

0-3862 

690.6 

12.0 

Log diameter 

51 

11-39 

18.5 

6.2 

54 

11-54 

26.7 

10.0 

Log density 

51 

0-5 

0.5 

0.7 

54 

0-6 

2.7 

2.6 

Natural stumps 

51 

0-2 

0.4 

0.3 

54 

0-2 

0.4 

0.5 

Cut stumps 

51 

0-3 

0.2 

0.4 

54 

0-2 

0.4 

0.3 

Birch DBH standard error 

51 

0.4—6.4 

1.5 

1.2 

54 

0-6.5 

2.3 

1.7 

Larch DBH standard error 

51 

0.28-16 

2.9 

3.0 

54 

0-23 

3.6 

3.9 


Sables liked to live in primitive forest and espe¬ 
cially liked big diameter trees and logs. Eighty per¬ 
cent of the plots we tracked were big trees whose 
diameter were over 20 cm. Average value was be¬ 
tween 38 cm and 42 cm. In American Sable preferred 
for rest near rotted big branches (Spencer 1981). 
Those primitive coniferous trees which had many 
caves and bags, complex structure of late period 
succession coniferous trees, cover-degree formed by 
different age trees meeting the needs of sables 
(Verner and Boss 1980; Zielinski 1981). 


Tabel. 2. The checking graph of the obvious difference 
X 2 of random plot and sables' using plot factors in 
Spring _ 


Variable 

X 2 

d.f. 

P 

Small tree density 

15.59 

2 

0.0001 

Big tree density 

21.47 

2 

0.0003 

Arbor DBH 

22.14 

2 

0.0001 

Birch DBH 

2.50 

2 

0.42 

Larch DBH 

14.54 

2 

0.0016 

Log length 

16.04 

2 

0.0007 

Log diameter 

15.78 

2 

0.0004 

Log density 

24.56 

2 

0.0001 

Superiors arbor 

12.50 

4 

0.03 

Superiors shrub 

6.58 

4 

0.42 

Aspect of slope 

6.86 

7 

0.44 

Slope position 

15.60 

4 

0.008 

Crown cover-degree 

28.60 

4 

0.001 

Shrubs cover-degree 

7.96 

4 

0.086 

Birch DBH standard error 

4.40 

2 

0.24 

Larch DBH standard error 

12.30 

2 

0.07 


Table 3. The statistics of categorical variables of sables 
in Spring _ _ 




Random sample 

Trail sample 

Category 

Class 

Size 

% 

Size 

% 


1 

24 

47.0 

32 

59.3 

Dominant 

2 

13 

25.5 

6 

11.1 

tree 

3 

6 

11.8 

6 

11.1 


4 

4 

7.8 

4 

7.4 


5 

4 

7.8 

6 

11.1 

Dominant 

1 

13 

25.5 

16 

29.6 

shrub 

2 

17 

33.3 

20 

37.0 


3 

14 

27.5 

9 

16.7 


4 

3 

5.9 

6 

11.1 


5 

4 

7.8 

3 

5.6 


1 

3 

5.9 

4 

7.4 


2 

4 

7.8 

5 

9.3 

Slope 

3 

9 

17.0 

10 

18.5 

aspect 

4 

11 

21.6 

11 

20.4 


5 

10 

19.6 

9 

16.7 


6 

5 

98 

4 

7.4 


7 

6 

11.6 

7 

1.3 


8 

3 

5.9 

4 

7.4 


1 

15 

28.4 

9 

16.7 

Slope 

2 

18 

35.3 

21 

38.9 

position 

3 

18 

35.3 

24 

44.4 


1 

12 

23.5 

3 

5.6 


2 

16 

31.4 

21 

38.9 

Tree 

3 

11 

21.6 

18 

33.3 

canopy 

4 

10 

19.6 

10 

18.5 


5 

2 

3.9 

2 

3.7 


1 

13 

25.5 

2 

3.7 

Shrub 

2 

15 

29.4 

17 

31.5 

canopy 

3 

12 

23.5 

18 

33.3 


4 

9 

17.6 

16 

39.6 


5 

2 

3.9 

1 

1.9 
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